The paper examines the joint adoption of conservation tillage, crop rotations, and soil testing by small and limited-resource farmers in the Southeast. The objectives are to determine the potential eligibility of small farmers for the Conservation Security Program, examine socioeconomic factors affecting adoption, and assess the interdependence between adopting different conservation practices. Results indicate that conservation management, ethnicity, and farm characteristics affect practice adoption. Of the producers surveyed in the study, 7% meet Conservation Security Program eligibility requirements, while the other 93% have less than a 20% likelihood of adopting the needed practices to qualify.
The National Commission on Small Farms, United States Department of Agriculture (USDA) (1998) outlined a vision for small farms in the 21st Century that emphasized the need for the adoption of sustainable agriculture as a profitable, ecologically, and socially sound strategy for small farms. The report highlighted that the majority of farms are less than 180 acres in size and control a significant percentage of farmland, which could provide significant environmental benefit through proper management of soil, water, and wildlife. 1 The 2002 Farm Bill created the Conservation Security Program (CSP), a voluntary conservation entitlement program that pays farmers who have met prescribed natural resource stewardship guidelines (i.e., for soil, water, air, energy, plant, and animal life) established by the USDA Natural Resource Conservation Service (NRCS) to maintain and enhance conservation practices on their land (NRCS, 2004) . 2 The CSP was designed to motivate farmers to intensify their conservation efforts and encourage other farmers to adopt similar conservation practices in order to become eligible. Thus, the CSP could provide a mechanism for small and limited-resource farmers to improve natural resource management and environmental stewardship in the Southeast. The program was initiated in select watersheds in 2004, but has only been offered in additional select watersheds to date, due to funding restrictions (Pease, Schweikhardt, and Seidl, 2008) .
By primarily rewarding past conservation efforts, the CSP has been limited in its ability (using monetary incentives) to intensify onfarm conservation efforts (Cox, 2007) . The Food, Conservation and Energy Act (Farm Bill) of 2008 may help alleviate some of the shortcomings of the original program. The new legislation rechristens the CSP as the Conservation Stewardship Program 3 ; doubles funding levels; streamlines eligibility requirements; does away with the tiered system; and sets an enrollment goal of approximately 13 million acres per year (Pease, Schweikhardt, and Seidl, 2008) . 4 Thus, the CSP may still provide a potential resource for small and limited-resource farmers, if they can qualify. Conservation contract selection under the CSP will be based on a farmer's current conservation efforts, willingness to intensify conservation on-farm, and level of willingness to accept compensation for these efforts (similar to the Environmental Quality Incentives Program (EQIP)) (U.S. House, 2008) .
The CSP does not restrict participation based on size of farm or by crop or livestock produced, given that many small and limitedresource farms raise livestock and produce specialty crops. As over three-fourths of the farms in Alabama, Georgia, and Mississippi are small and limited-resource farms, the opportunity exists to increase participation in conservation programs and improve environmental stewardship (Molnar, Bitto, and Brant, 2001; NRCS, 2004) . Eligibility requirements for the CSP may be a factor that limits participation. For example, in Alabama, row crop producers must: practice conservation tillage; use crop rotations; have prescribed grass waterways and terraces installed; soil test; utilize needed integrated pest management and crop nutrient management practices; and control eroded areas in their fields for at least a 2-year period (NRCS, 2008) . Many small and limitedresource farmers have not adopted these practices due to a lack of information, limited contact with NRCS or other public agencies, a perceived negative economic risk from adoption, and historical large-farm bias in farm programs (Molnar, Bitto, and Brant, 2001 ; National Commission on Small Farms, USDA, 1998) . Under the revised Conservation Stewardship Program, farmers' must only meet one identified natural resource concern (e.g., soil, water, air) and an additional resource concern at set stewardship thresholds 2 The incentive payments offered under the Conservation Security Program included: stewardship payments as a form of rental payment for maintenance of existing conservation practices; cost-share assistance for adopting new conservation practices; and enhancement payments to encourage farmers to increase management intensity of conservation practices. Furthermore, the program places participants in one of three tiers based on conservation management intensity on-farm, placing an upper limit on the total financial benefits that can be earned. The three tier levels represent the number of resource concerns addressed and the extent of the operation under a conservation stewardship contract with USDA-NRCS. Tier 1 has an upper benefit limit of $20,000 and requires the producer to place at least one or more fields in the program meeting established soil and water stewardship criteria. Tier 2 has an upper benefit limit of $35,000 and requires the farmer to include all fields in the operation in the program and meet soil and water stewardship criteria. Tier 3 has an upper benefit limit of $45,000 and requires the farmer to have their entire operation in the program and meet all pertinent resource stewardship criteria (NRCS, 2004) . 3 The acronym for the CSP is used interchangeably for both the Conservation Security Program and/or Conservation Stewardship Program. When needed, the specific name of the program will be utilized for clarification purposes. 4 The new farm bill requires that the program be administered to achieve a national average payment rate of $18 per acre, capping the amount a farmer can earn in a 5-year period to $200,000 (U.S. House, 2008) .
by the end of the contract period (5 years) (U.S. House, 2008) . This change may relax requirements for overall eligibility, but for crop producers base requirements are still likely to include conservation cropping practices (e.g., conservation tillage), crop rotations, and soil testing to meet soil and water quality thresholds.
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The purpose of this paper is to jointly examine small and limited-resource farmers' adoption of conservation tillage, crop rotation, and soil testing in order to elicit the likelihood of such farmers in Alabama, Georgia, and Mississippi being eligible for the CSP. Furthermore, the paper examines socio-economic factors that contribute to the likelihood of a small and limited-resource farmer adopting the necessary practices to become eligible for the CSP. We also determine if the adoption of certain conservation practices increases the likelihood of adopting other conservation practices to study adoption patterns. These results help policymakers motivate ineligible participants to adopt required conservation practices for eligibility in the CSP. The adoption of conservation tillage, crop rotation, and soil testing is jointly assessed using a multinomial logistic regression model following Wu and Babcock (1998) .
We first provide background information and review some of the literature concerning small and limited-resource farmers and conservation practice adoption. Subsequent sections present the model and data used to examine the likelihood of adopting conservation tillage, crop rotation, and soil testing, respectively. We examine the results obtained from the estimated model and the dependence between adopting the different conservation practices, and then provide some concluding remarks.
Small and Limited-Resource Farmers and Conservation Practice Adoption
In this study, a small and limited-resource farm (also referred to as small farmers/farms) has gross farm sales that are less than or equal to $40,000. The categorization follows Molnar, Bitto, and Brant (2001) to encompass small part-time owner-operators and limited-resource farmers. Many of these farmers are characterized by low-income; limited access to capital, labor, and equipment; and smaller than average farm size. Other social, cultural, and language factors include: lack of awareness of governmental programs, limited management skills, lower levels of formal education, and riskaverse behavior (Molnar, Bitto, and Brant, 2001; Nelson, Brown, and Toomer, 1991) .
Small farms are numerically the largest group of farmers in the United States, and play a significant role in the economic well-being of rural communities by providing greater consumer demand for local goods and services and a stable source of labor for attracting new business to rural communities (Brown, Christy, and Gebremedhin, 1994) . Molnar, Bitto, and Brant (2001) state that the future of small and limited-resource farmers in general agricultural commodities (e.g., corn, hogs, soybeans, cattle, etc.) is dim, but these farmers can survive in niche markets for specialty crops (e.g., organic vegetable production). The 2008 Farm Bill legislation places greater emphasis on organic and specialty crop producers, even providing specific guidance on working with these producers in qualifying for the CSP (U.S. House, 2008) .
The low adoption of conservation practices by small and limited-resource farmers in the southern United States can be attributed to a number of factors mentioned earlier, such as limited management skills, risk-aversion preferences, small size of operation, and limited income. Small and limited-resource farmers may have different goals, such as financial security, survivability, or balance of work and lifestyle, all of which can affect the extent of conservation practice adoption (Pannell et al., 2006) . Environmental stewardship may motivate farmers to adopt conservation practices, but only after basic economic and survival needs have been satisfied (Dunlap and Van Liere, 1984; Kabii and Horwitz, 2006) . Uri (1999) found that farm size, risk-averse behavior, and limited management skills are all factors that can adversely affect the decision to adopt conservation tillage. Gould, Saupe, and Klemme (1989) found that farmers who work off-farm (which include many small farmers) are less likely to adopt conservation tillage due to a lack of information or commitment to the farm operation. Demissie (1989) found that the majority (69%) of limited-resource farmers they surveyed in the South were part-time farmers or worked off-farm. Soule (2001) found that small (less than $250,000 in gross sales) and limitedresource farmers were less likely to adopt conservation tillage or soil testing practices. Roberts et al. (2004) found that farm size negatively affected the adoption of site-specific information technology and in turn variable rate application of fertilizers by southeastern cotton producers. Soule, Tegene, and Wiebe (2000) concluded that limited-resource, retired or part-time corn producers are less likely to adopt conservation tillage and medium-term conservation practices, such as contour farming, strip-cropping, and grassed waterways. Small farmers may find these conservation practices less viable due to limited-resources, time constraints, and other familial issues (Pannell et al., 2006) . Furthermore, adjustment costs (e.g., new equipment, increased management demands, changes in other cropping practices) from adopting new conservation practices on-farm may make adopting conservation practices by small farmers less profitable (Pannell et al., 2006) . Thus, the marginal benefits from conservation investments may be too small to motivate adoption. Featherstone and Goodwin (1993) found that farmers in Kansas were less likely to make long-term investments in conservation practices as both farm size and income decreased. Fuglie and Bosch (1995) state that lower farm sales tended to indicate a lower probability of performing soil nitrogen tests. Both Molnar, Bitto, and Brant (2001) and Soule (2001) find that low farm sales are likely to lower the likelihood of adopting crop nutrient management practices, which include crop rotations.
Operator age and experience of the farmer may negatively affect the adoption of conservation practices (Featherstone and Goodwin, 1993; Gould, Saupe, and Klemme, 1989; Molnar, Bitto, and Brant, 2001; Roberts et al., 2004; Wu and Babcock, 1998) . In contrast, in the same studies, a college education could increase the likelihood of adoption. On the other hand, less educated farmers may not recognize the benefits from conservation practice adoption or have access to needed information (Demissie, 1989; Pannell et al., 2006) . Demissie (1989) found that the educational level of many limited-resource farmers was lower than the reading level of technical publications provided by the USDA. Featherstone and Goodwin (1993) found that farmers are less likely to invest in conservation practices on rented land than on owned land. Soule, Tegene, and Wiebe (2000) and Soule (2001) support this finding for conservation tillage, but Soule (2001) found that renters are more likely to conduct soil tests. Molnar, Bitto, and Brant (2001) found that small and limited-resource farmers who produce row crops are more familiar with and likely to adopt conservation tillage and soil testing practices. Wu and Babcock (1998) found that farmers with a conservation plan are more likely to adopt conservation practices, of which many small and limited-resource farmers may not have (Demissie, 1989) . Other significant factors affecting adoption include: social networks, personal circumstances, family situation, farmer personalities, and cultural barriers (Pannell et al., 2006) . Social networks with respectful relationships between farmers and conservation agencies and extension may increase the likelihood of adoption (Pannell et al., 2006) , but with small and limitedresource farmers these relationships may be strained (Molnar, Bitto, and Brant, 2001) . Molnar, Bitto, and Brant (2001) surveyed small and limited-resource farmers in Alabama, Georgia, and Mississippi and found that 23% of the respondents participated in the Conservation Reserve Program (CRP), 11% in the Forestry Incentive Program, 10% in the Wildlife Habitat Incentive Program, 8% in EQIP, and 6% or less in other USDA-NRCS conservation programs. Sixteen percent of the respondents indicated that they did not understand program requirements, which could be a result of less education from this farmer group (see Demissie, 1989) . Seven percent felt they could not afford to be in the programs. Furthermore, 49% of the respondents had no contact with NRCS in the year the survey was administered. Many small farmers raise livestock and/or produce specialty crops, such as fruits and vegetables, which have not historically been included in federal programs, thereby not providing any income or price protection for these operations. In addition, many past programs were based on taking land out of production (e.g., CRP) or on historical levels of production, which benefited larger farming operations with larger areas of land (Davis, 1991) . In effect ''agricultural policy has been oriented toward farm production efficiency by increasing the size of the operation, reducing the relative labor input, and enhancing the movement toward growth in farm size'' (Davis, 1991; p. 1477) . The CSP may offer an opportunity to help reverse some of these trends.
NRCS took steps in the Amendment to the Interim Final Rule for the CSP in 2005 to make the program friendlier to small and limited-resource farmers by eliminating payment caps that disadvantaged small and limited-resource farmers in areas with low rental rates (NRCS, 2005) . In addition, the program provides higher cost-share assistance to small and limitedresource farmers, as well as, the ability for states to provide preference for eligible small farms to obtain CSP contracts. Increased access is countered by the conservation standards required by the CSP; fulfilling eligibility requirements may be cost prohibitive for small and limitedresource farmers (NRCS, 2005) . These changes will likely continue under the revised CSP.
The Model
The model developed here is fashioned after the polychotomous-choice selectivity model of crop management plans presented by Wu and Babcock (1998) . This model is used to examine the joint adoption of conservation tillage, crop rotation, and soil testing by small and limitedresource farmers.
Modeling the Joint Adoption of Conservation Practices
Suppose a farmer has the option of adopting J different conservation practices. These practices can be combined to form a set of M 5 2 
where u E i,m is the expected utility of choosing d m , h m (Á;Á) is the systematic component of the farmer's expected utility function, z i is a (K Â 1) vector of explanatory variables (i.e., a set of physical and socioeconomic characteristics of the farmer and operation), g m is a vector of parameters, and v i,m is the nonsystematic (or random) component of expected utility. If the residuals, v i,m , m 5 1, . . . , M are independently distributed with extreme value distribution (type 1), then the probability of a farmer choosing d m can be represented as:
where I is a polychotomous index denoting the choice of conservation plan by the farmer and a m 5 (a m,1 , . . . , a m,K ), m 5 1, . . . , M are appropriate vectors of parameters. Equation (2) gives rise to a multinomial logistic regression model (Train, 2003; Wu and Babcock, 1998) . Parameters of the model are estimated using the method of maximum likelihood following the Newton-Raphson method (see Gourieroux, 2000) . Marginal effects for both the conservation management plans and individual conservation practices can be derived along with associated standard errors using the delta method (Greene, 2003; Wu and Babcock, 1998) .
Modeling Dependence between Conservation Practices
Given that we are examining the joint adoption of multiple conservation practices, the proposed multinomial logistic regression can be viewed as arising from a multivariate Bernoulli distribution, where the binary dependent variables are the adoption of each of the conservation practices being examined (see Liang, Zeger, and Qaqish, 1992 , for a presentation using this type of approach). The benefit from this viewpoint is that the joint modeling framework adopted can be used to elicit the interdependence or association between adopting different conservation practices. A particular measure of association in the statistical literature related to the correlation coefficient is Goodman and Kruskal's tau (Goodman and Kruskal, 1954 ). This statistic is also known as a concentration coefficient. The unconditional form of this statistic measures the association between two nominal variables or how the classification of one nominal variable provides help in conjecturing about the classification of another variable (Spanos, 1999) . 6 The unconditional Goodman and Kruskal's tau can be modified by using conditional rather than unconditional probabilities to give rise to the following conditional measure:
where P(I 5 m) is given by Equation (2), Y j is an indicator variable equal to 1 if conservation practice j is part of conservation management plan d m , and t j,r 2 [0, 1]. When t j,r 5 0 the jth and rth practices are conditionally independent, while if t j,r 5 1 the jth and rth practices are perfectly associated. This measure can then be used to generate a type of conditional correlation matrix between the conservation practices being examined. This matrix may provide information that could be used to provide guidance about what practices should be supported by governmental agencies to ensure active participation by farmers in conservation programs, by promoting combinations of conservation practices that farmers will adopt. This measure is the one utilized in this paper. Standard errors for the measure given by Equation (3) can be derived using the delta method (Greene, 2003) .
Data
The survey data used in the paper were collected in 2001 in a study examining the perceived barriers to adoption of conservation practices by small and limited-resource farmers in Alabama, Georgia, and Mississippi (Molnar, Bitto, and Brant, 2001) . As presented earlier, a small and limited-resource farmer for the survey was defined as a farm with less than $40,000 in gross farm sales and with row crop control data for cotton, corn, peanuts, or soybeans. The sampling design for the survey was
Nominal variables are random variables that take values with no natural ordering, such as marital status, gender, religious affiliation, ethnicity, etc. (Spanos, 1999) . structured to yield an equal number of black and white participants in each state surveyed. The final number of black and white respondents by state is presented in Table 1 .
The National Agricultural Statistical Service of the USDA mailed a self-administered mail survey to 4,349 farmers in Alabama, Georgia, and Mississippi. To increase the response rate, a second questionnaire was sent to nonrespondents and a limited amount of follow-up by telephone was conducted. The mail response rate was 16.3% or 834 completed surveys. The response rate was similar for response rates obtained by mail surveys to farmer groups administered by USDA, National Agricultural Statistics Service in the Southeast during that time period. Data from the 1997 Agricultural Census was used to obtain the stratified sample from USDA-National Agricultural Statistical Service. Given changes in farm characteristics in the interim period prior to the administration of the survey, 20 farms that responded to the survey had gross farm sales greater than $40,000. These farms were removed from the data set, reducing the number of usable observations to 814. Comparisons of farm demographics of survey respondents to 2002 Agricultural Census data in Table 1 reveal that the dataset is somewhat representative of the general population of small and limitedresource farmers, but given the low response rate some caution should be given to the results found here. Furthermore, given the stratified sampling to obtain an equal number of black and white respondents, the dataset is more heavily representative of black minority farmers. This is in contrast to the actual population, where only about 7% of farmers with less than $50,000 in gross farm sales were black (or native American) following the 2002 Agricultural Census (National Agricultural Statistics Service, USDA, 2002a USDA, , 2002b USDA, , and 2002c .
The survey data included variables concerning the adoption of conservation tillage practices, crop nutrient management, integrated pest management, and conservation buffers for each respondent, as well as demographic, farm, financial, and conservation program participation data. Definitions and summary statistics of the variables used in the empirical model are presented in Table 1 . Summary statistics were calculated using weighted averages, where the weights represented the proportion of respondents by state and race and are reported in Table 1 . The three conservation practices (dependent variables) jointly examined in this study are soil testing (Y i,1 ), crop rotations (Y i,2 ), and conservation tillage (Y i,3 ). Conservation tillage included no till, reduced till, strip till, mulch till, and ridge till. All three variables are binary, taking a value of 1 if the conservation practice was used by the farmer being surveyed and 0 otherwise. All three practices are modeled jointly, because all three practices must be in place for at least a minimum of 2 years to qualify for the CSP. Of the respondents, 60% soil tested, 42% used crop rotations, and 12% practiced some form of conservation tillage.
Given that we are examining these practices jointly, seven different conservation management plans could be devised, each used to represent the probability of adopting one or more of the conservation practices being examined. Each of these potential management plans is presented in Table 2 , along with the number of respondents who adopt each plan.
To examine the factors affecting the adoption rates of the conservation management plans presented in Table 2 a number of explanatory variables are presented in Table 1 . The explanatory variables are derived from the questions asked in the survey administered by Molnar, Bitto, and Brant (2001) . These variables include farmer demographics, farm characteristics and production practices. These variables were included to capture socio-economic factors that may affect the joint adoption of conservation practices as previously discussed. Summary statistics from Molnar, Bitto, and Brant (2001) show that adoption and familiarity with soil testing, crop rotation, and conservation tillage varied significantly at times by race and state. For example, 76% of white respondents were familiar with the practice of conservation tillage in Alabama compared with 56% of black respondents. In Georgia and Mississippi, the differences were 80% versus 69% and 81% versus 63%, respectively. Furthermore, Molnar, Bitto, and Brant (2001) report that there were large (significant) differences by USDA, 2002a USDA, , 2002b USDA, , 2002c ). Means were weighted by level of farm sales and state from the total number of farms with sales below $50,000, which is the closest income category we could identify in the aggregated data. An ''-'' indicates data were not available to calculate a mean for this variable. d The number in parentheses is the proportion of the total sample that group represents. race and state in farm income and extent of row crop, livestock, and/or fruits and vegetable production. These differences suggest possible heterogeneity in the data due to differences in cultural and farm practices across state lines and racial categories.
The multinomial logistic regression model presented in the previous section is estimated using a procedure in MATLAB written by Woodcock (2005) . With the limited number of observations for conservation management plans T and RT (see Table 2 ), it is assumed that P(I 5 T) 5 0 and P(I 5 RT) 5 0, such that they have no impact on the estimation of the other parameters of the model. Given the limited number of observations, the effects of the explanatory variables on the adoption of these management plans cannot be reliably identified. These assumptions are used in the calculation of other estimated statistics and leave 785 degrees of freedom for the estimation of the model.
Results
Parameter estimates, their corresponding standard errors, and performance statistics for the empirical model are presented in Table 3 for the conservation management plans used in the model. The model correctly predicted what conservation management plan a respondent would adopt 43.7% of the time. The model predicts correctly 69.4% of the time if the option with the second highest probability of being selected is considered, as well. The individual parameter estimates of the model are not readily interpretable, as is the case with the multinomial logistic regression model (Greene, 2003) . Thus, instead it is useful to examine the marginal effects of the explanatory variables. The marginal effects of the explanatory variables for the probability of adopting each management plan and conservation practice, along with their respective standard errors, are presented in Table 4 . Marginal effects and standard errors were calculated using the mean vector of the explanatory variables.
Factors Affecting Conservation Management Plan Adoption
The first two management plans represent the adoption of only one of the three practices being examined: soil testing or crop rotations. Approximately 27% of survey respondents only soil tested (S) and 8% used only crop rotations. Examining the marginal effects, producers with over 50% of farm sales from livestock production were 10.7% more likely to adopt only soil testing. Fuglie and Bosch (1995) report that livestock producers soil test to provide guidance on managing manure applications in fields or pastures. Furthermore, conservation tillage and crop rotations are primarily used for row crop production. Thus, having higher level of farm sales from livestock had no significant effect on the probability of adopting the other conservation management plans. Veall and Zimmermann (1992) .
Asymptotic t-tests were used to test for significance, where * indicates statistical significance at the 10% level; ** indicates statistical significance at the 5% level; and *** indicates statistical significance at the 1% level.
The adoption of two or more conservation practices was affected by a number of the explanatory factors investigated in the study. Factors, including recent contact with USDA-NRCS, presence of a conservation plan, ethnicity, higher farm sales, and use of crop nutrient management practices significantly affected the probability of adopting more than one conservation practice. When contemplating changes on-farm, information is a critical resource for producers in the decision-making process concerning the adoption of conservation practices (Pannell et al., 2006) . Information can come from a variety of sources, including contact with conservation agencies (e.g., USDA-NRCS) and conservation planning activities. The marginal effect on the probability of adopting multiple conservation practices ranged from 2.3-7% for contact with NRCS and 4-8.8% for conservation planning. Higher farm sales increased the likelihood of adopting soil testing with crop rotations or conservation tillage by 1.1-2.7%, while varying fertilizer rates increased the probability of adopting conservation plans with both soil testing and crop rotations by 5.8-13%. The latter finding may be indicative of farmers who are more aware of the benefits of crop nutrient management.
Of particular interest is that, black farmers were 3-8% less likely to adopt multiple conservation practices, which may be due to cultural norms still present in the Southeast (Bagi, 1984; Molnar, Bitto, and Brant, 2001) . Thus, past biases may be an issue with participation in the CSP. ''Representatives of minority and female farm groups point out that previous discrimination in USDA programs has helped to produce these very conditions [such as smaller farms, lower average crop yields, and likelihood not to plant program crops] now used to explain disparate treatment'' (Molnar, Bitto, and Brant, 2001; p. 5) . Thus, NRCS will have to be aware of its outreach efforts for the CSP and make sure that they are serving the needs of the small and limited-resource farmer.
Producers with greater than 50% of farm sales from fruits and vegetables, which represented 7% of all respondents, were 18.5% more likely to adopt both soil testing and crop rotations, but not conservation tillage. Use of conservation tillage techniques in fruit and vegetable production systems has been limited due to factors such as compaction, low soil temperatures, and additional pest pressures, such as weeds, which are partially controlled through tillage practices (Glancey, 2003; Uri, 1999) .
Factors Affecting Conservation Practice Adoption
The multinomial logistic regression model estimated can be used to examine factors affecting the adoption of the individual conservation practices, as well. For all three practices, presence of a conservation plan; producers with over 50% of sales from row crop production; ethnicity; and varying fertilizer rates among fields of the operation were all significant factors in predicting individual conservation practice adoption. Presence of a conservation plan increased the likelihood of adoption by 9.3-15.7%, likely given the information it provides the farm operator. In the same regard, contact with NRCS had a positive effect on the likelihood of adopting soil testing and conservation tillage. Molnar, Bitto, and Brant (2001) indicate that ''soil testing is a fundamental step in economically sound and environmentally responsible farming,'' (p. 34) and is heavily promoted by NRCS.
Farmers with significant row crop enterprises were 5.6-15.6% more likely to adopt all three conservation practices. This result is not unexpected, as crop rotations and conservation tillage are predominately row crop practices. As before, black farmers were 5.4-14.6% less likely to adopt each of the individual conservation practices. Historically, this set of farmers is more risk averse (U.S. Government Accountability Office, 1997) and cultural norms affecting adoption may still play a strong role in this region of the country (Molnar, Bitto, and Brant, 2001 ). In addition, use of varying fertilizer rates, which could be indicative of crop nutrient management on-farm, increase the probability of adopting all three conservation practices. For soil testing and crop rotations, the marginal effects were above 20%.
Other factors, including higher sales, education, state of residence, as well as fruit and vegetable production affected the adoption of individual practices, but were not significant for all the practices. Fuglie and Bosch (1995) support the result that higher sales increase the likelihood of a farmer soil testing. Furthermore, small and limited-resource farmers with low farm sales may be less likely to adopt conservation practices if they could adversely impact farm revenues. Fruit and vegetable producers were 23.5% more likely to adopt crop rotations, which is expected given the variety of crops usually grown by such producers. An unexpected result was that farmers with a college education were 7.4% less likely to adopt crop rotations. Pannell et al. (2006) suggest that education is likely not an important predictor of adoption as compared with participation in specialized training and technical assistance (e.g., from NRCS), which may be the case for small and limited-resource farmers. Finally, adoption of individual conservation practices did vary by state in some cases. Farmers in Alabama were less likely to adopt crop rotations relative to farmers in Georgia and Mississippi, while farmers in Georgia were more likely to adopt soil testing relative to farmers in Alabama and Mississippi.
Eligibility of Small and Limited-Resource Farmers for the CSP
Following the eligibility criteria for the CSP, it is assumed that for farmers to qualify for the CSP they must adopt all three conservation practices being examined: soil testing, crop rotations, and conservation tillage. Of the respondents, only 7% have adopted all three. Another aspect of the study was to elicit the likelihood of small and limited-resource farmers being eligible for the CSP. Figure 1 provides a smooth histogram or density plot across survey respondents of the estimated probability (from the multinomial logistic regression model) that they would adopt the conservation management plan with all three conservation practices. The mean of the distribution was at 7.1%, indicating that on average a small and limited-resource farmer would be likely to adopt this management plan 7.1% of the time. Of the respondents, 57 had greater than a 20% likelihood of adopting this management plan, while only one had greater than a 50% likelihood of adoption. Thus, under current eligibility requirements small and limitedresource farmers may have a difficult time qualifying for the CSP.
From the examination of the factors affecting adoption above, a number of factors point toward strategies that could improve the likelihood of small and limited-resource farmers' eligibility status. USDA-NRCS may be able to assist small and limited-resource farmers by: helping them form a conservation plan; targeting producers with a significant share of their farm in row crop production; helping farmers to establish beneficial crop nutrient management practices (e.g., through increased participation in the Environmental Quality Incentives Program); and actively countering the cultural issues still prevalent in the Southeast Akobundu et al. (2004) found that increasing participation intensity of extension efforts for limited-resource farmers in Virginia increased the benefits of outreach, training, and technical assistance programs. Thus, NRCS may need to become more involved with the broader needs of small and limitedresource farm communities to fully engender their participation in new agri-environmental programs.
Dependence between Conservation Practice Adoption
To assess the association or dependence between adopting different conservation practices, Table 5 presents the matrix of conditional association measures following Equation (3) for soil testing, crop rotations, and conservation tillage. The low values of the estimated measures and lack of statistical significance indicate that there were no strong associations between adopting any of the conservation practices. That is, the adoption of one conservation practice does not necessarily indicate that other conservation practices will be adopted. This is not surprising, given that limited-resource farmers do not implement conservation practices as frequently as full-time or larger farmers (Onianwa, Wheelock, and Hendrix, 1999) . Demissie (1989) found that a majority of the small and limited-resource farmers they surveyed felt they did not have conservation problems, which would definitely affect conservation practice adoption and conservation program participation. In addition, as mentioned earlier, small and limited-resource farmers may be less interested in adopting multiple practices, due to adjustment costs, limited-resources (e.g., capital and land), time constraints, conflicting goals, risk aversion, and other familial issues that could be magnified in small operations (Pannell et al., 2006) .
The implications for policy are that programs such as EQIP may be more desirable for small and limited-resource farmers than the CSP. EQIP will fund individual conservation practice adoption by farmers more readily than the CSP, because EQIP does not require that a limited conservation system already be established on-farm. Given that participation in EQIP did not increase the likelihood of adopting any of the conservation management plans or practices, USDA-NRCS may need to readdress how to get small and limited-resource farmers more involved in this program, as well as the CSP.
Conclusion
Small and limited-resource farmers could play a role in helping to provide environmental benefits from agricultural lands. The Conservation Stewardship Program (formerly, the Conservation Security Program) under the 2002 and recent Farm Bills provides an opportunity to help eligible farmers improve on-farm conservation and environmental stewardship. Given the current state of the program, many small and limited-resource farmers who may be practicing some form of conservation, may not meet the eligibility requirements to be able to participate. These requirements include the adoption of a minimal conservation system on-farm, which includes conservation tillage, crop rotations, and soil testing. Of the producers surveyed in the study only 7% would meet these eligibility requirements and the other 93% of these producers have less than a 20% likelihood of meeting the eligibility requirements under current guidelines. To improve the likelihood of small and limitedresource farmers qualifying for the program, USDA-NRCS should recognize and actively promote conservation planning; encourage more frequent contact with NRCS; assist row crop producers with conservation practice adoption; promote crop nutrient management practices; and develop special assistance to address issues associated with black limitedresource farmers. Furthermore, programmatic efforts should recognize the resource limitations of this farmer group and their adoption patterns. While the CSP promotes the adoption of a conservation system or bundles of conservation practices, research findings suggest that practices are adopted individually, not following a systems approach, which will likely affect the eligibility of small and limitedresource farmers for these types of programs. An attempt to promote the involvement of small and limited-resource farmers in the CSP without recognizing these needs (as well as the broader deficits of low income communities) may result in a very low rate of participation. The revamping of the CSP in the 2008 Farm Bill provides an opportunity to help small and limited-resource farmers qualify for the program, by lowering eligibility standards in meeting established stewardship thresholds and providing an opportunity for small and limitedresource farmers to be more competitive when bidding for conservation stewardship contracts. Future research needs to examine the difference in farm typologies, such as livestock versus row crop producers, to provide a more detailed picture of these types of farms' individual needs. [Received October 2008; Accepted November 2009.] 
